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ACTION 


International application No. 

PCT/NL 99/00583 


International filing date (day/month/year) 

21/09/1999 


(Earliest) Priority Date (clay/month/year) 

14/10/1998 


Applicant 

ASM INTERNATIONAL N.V. et aK 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 2 sheets. 

[X] It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

I I contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



2. 
3. 



□ 
□ 

n 
□ 

□ 



□ 
□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of invention is lacking (see Box II). 



4. With regard to the title, 

PC] the text is approved as submitted by the applicant. 

I I the text has been established by this Authority to read as follows: 



With regard to the abstract, 

pC] the text is approved as submitted by the applicant. 

I 1 the text has been established, according to Rule 38.2(b). by this Authority as it appears in Box III. The applicant may. 
' — ' within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. 3 



I I as suggested by the applicant. None of the figures. 

[X] because the applicant failed to suggest a figure. 

I I because this figure better characterizes the invention. 
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A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 H01L2l/00 



According to International Patent Classification (IPC) or to both national cla ssification and IPC 
B. FIELDS SEARCHED 



Intem^onal Application No 

P^^L 99/00583 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 HOIL 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



GB 2 199 022 A (SHIMIZU CONSTRUCTION CO. 

LTD.) 29 June 1988 (1988-06-29) 

page 15, line 1 -page 15, line 20; figure 



US 4 776 744 A (STONESTREET ET AL.) 
11 October 1988 (1988-10-11) 
the whole document 



1,2,4,5 



1,6 



□ 



Further documents are listed in the continuation of box C. 



0 



Patent family members are listed in annex. 



* Special categories of cited documents : 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

"E'* eartier document but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or 
which Is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



'T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 



10 December 1999 



Date of mailing of the international search report 



16/12/1999 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL -2280 HV Rijswijk 
Tel. (*3l-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



Authorized officer 



Bolder, G 
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Publication 
date 



Inter^^onal Application No 

P^ftlL 99/00583 



Patent family 
member(s) 



Publication 
date 



GB 2199022 



29-06-1988 



JP 
JP 
JP 
JP 
JP 
JP 
US 



1946561 C 
6071922 B 

63229278 A 
1946657 C 
6071921 B 

63134180 A 
4867629 A 



10-07-1995 
14-09-1994 
26-09-1988 
10-07-1995 
14-09-1994 
06-06-1988 
19-09-1989 



US 4776744 A 11-10-1988 NONE 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agenf s file reference 
BO 42143 



pon PI IDTUCD Ar^TiriM ®®® Notification of Transnnittal of International 

hOH hUHTHtH ACTION Preliminary Examination Report (Fomn PCT/IPEA/416) 



international application No. 
PCT/NL99/00583 



International filing date (day/month/year) 
21/09/1999 



international Patent Classification (IPC) or national classification and IPC 
H01L21/00 



Priority date (day/month/year) 
14/10/1 998 



Applicant 

ASM INTERNATIONAL N.V. et al. 

1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 7 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 5 sheets. 



3. This report contains indications relating to the following items: 
I S Basis of the report 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 



II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 




VIM 


□ 



Date of submission of the demand 
31/01/2000 



Date of completion of this report 
22.01.2001 



Name and mailing address of the International 
preliminary examining authority: 

European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer 

Angermeier, D 

Telephone No. +49 89 2399 2283 




Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office it 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70.17),): 
Description, pages: 

3-6 as originally filed 

1 ,2,2a as received on 2 1 /09/2000 with letter of 20/09/2000 



Claims, No.: 

1 -7 as received on 2 1 /09/2000 with letter of 20/09/2000 



Drawings, sheets: 

1/3-3/3 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority In the 
language In which the international application was filed, unless othenA^ise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the International search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been'furnished. 

4. The amendments have resulted in the cancellation of: 




Intemational application No. PCT/NL99/00583 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 1) (July 1998) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/NL99/00583 



□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 



5. H This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

{Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

see separate sheet 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-7 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1-7 


Industrial applicability (lA) 


Yes: 


Claims 


1-7 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Re Item I 

Basis of the report 

1 .0 The amendments filed with the letter dated on September 20, 2000 introduce 
subject-matter which extends beyond the content of the application as filed, 
contrary to Article 34(2)(b) PCT. The amendment concerned is the following: 

The feature that the first and second cassettes are moved independently from 
each other to the sorting operation from the store has no basis in the originally 
filed application. 

Consequently, the claim 6 does not fulfill the requirements of Article 34(2) (b) 
PCT. 

In this respect, the subject-matter of claim 6 as originally filed is considered for 
novelty and inventive step analyses under Point V. 

Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

1 .0 The following document (D) cited in the International Search Report is pertinent to 
this communication: 

D1 : US-A-4 776 744 (STONESTREET ET AL.) 1 1 October 1 988 (1 988-1 0-1 1 ) 
D2: GB-A-2 199 022 (SHIMIZU CONSTRUCTION CO. LTD.) 29 June 1988 
(1988-06-29) 

2.0 The present application does not meet the requirements of Article 33(3) PCT 
since the subject-matter of claims 1 -7 does not involve an inventive step. 

2.1 Regarding independent claim 1 , Document D1 , which represents the most 
pertinent prior-art, shows a device for sorting wafers which are stored in 
cassettes (cf. Figure 2 and column 7, line 40 -column 8, line 37), 

a) comprising a part for receiving (50) at least two cassettes (52 and 60) (cf. 
column 7, lines 64-68), 
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b) and a wafer handling device (gripper 91 and indexer 81), 

c) the part for receiving the cassettes is arranged in a housing (load-lock 26) in 
which are a store for cassettes and a cassette-handling device are arranged (40, 
42), 

d) a wafer/handling device is provided for nnoving the wafers into and out of the 
cassette from and to the other cassette (cf. column 9, lines 18-29), 

from which the subject-matter of claim 1 differs in that such a store for cassette 
and the cassette/handling device are separated from the part for receiving 
cassettes. 

The problem to be solved by the present invention may therefore be regarded as 
enhancing the flexibility of the device. 

The solution according to claim 1 is that such a store for cassette and the 
cassette/handling device are separated from the part for receiving cassettes. 

However, this solution is rendered obvious by document D2 (cf. Figures 3 and 4 
2nd paragraph on page 12) where the receiving part (48) is separated from the 
storage chamber (54) and the cassette handling device (96). The skilled person 
would therefore regard it as a normal design option to include the feature that 
such a store for cassette and the cassette/handling device are separated from the 
part for receiving cassettes, in the device described in document D1 in order to 
enhance the flexibility of the device. 

Therefore, the subject-matter of claim 1 lacks an inventive step (Article 33(3) 
PCT). 

2.2 Regarding independent claim 6, Document D1, which is likewise considered to 
represent the most relevant state of the art, discloses a method for assembling a 
(part of a) batch of wafers (cf. Fig. 2, column 7, line 40 - column 8, line 37) which 
is to be fed to treatment device of wafers (ion implanter scan wheel), comprising 

a) placing at least two cassettes (60 and 52) containing wafers in active 
connection with a wafer-handling device (gripper 91 and indexer 81), 
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b) whereby at least one of the cassettes is frona a cassette store (40, 42). 

c) the cassettes being moved form the store to a station in a housing (load-lock 
26) (cf. column 7, line 64 - column 8, line 5), 

from which the subject-matter of claim 1 differs in performing a sorting operation 
by moving wafers form one cassette to the other and vice versa. 

The problem to be solved by the present invention may therefore be regarded as 
an alternative way of arranging the batch of wafers. 

The solution according to claim 6 is performing a sorting operation by moving 
wafers from one cassette to the other and vice versa. 

However, the solution of performing a sorting operation by moving wafers from 
one cassette to the other is rendered obvious by document D1 (cf. column 9, lines 
18-29) where dummy wafers are transferred to the dummy cassette. For the 
skilled person it would be apparent to move the returned dummy wafers in the 
dummy cassette back to the original cassette where the dummys are stored in 
order to use them for the next batch of wafers. The skilled person would therefore 
regard it as a normal design option to include the feature of performing a sorting 
operation by moving wafers from one cassette to the other and vice versa in the 
method described in document D1 as an alternative way of arranging the batch of 
wafers. 

Therefore, the subject-matter of claim 6 lacks an inventive step according to 
Article 33(3) PCT. 

2.3 Dependent claims 2-5 and 7 do not contain any features which, in combination 
with the features of any claim to which they refer, meet the requirements of the 
PCT in respect of inventive step (Article 33(3) PCT, the reasons being as follows: 

a) The additional feature of claim 2 of arranging the wafer-handling device 
concerns a slight constructional change in the device of document D1 which 
comes within the scope of the customary practice followed by persons skilled in 
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the art, especially as the advantages thus achieved can readily be foreseen. 

b) The additional feature of using a nneasuring station functionally connected with 
the wafer handling device, is merely one of several straightforward possibilities 
from which the skilled person would select, in order to increase the throughput of 
the wafer production. 

c) Document D1 shows respectively the additional feature of claims 4 and 5 ( cf. 
Figure 2, wafer carousel 40). 

d) The additional feature of claim 7 of testing the wafers during the sorting 
operation, is merely one of several straightforward possibilities from which the 
skilled person would select, in accordance with circumstances, without the 
exercise of inventive skill. 

Re Item VII 

Certain defects in the international application 

1.0 Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in the document D2 was not mentioned in the description, nor was this 
document identified therein. 

2.0 The feature of the claims 6 and 7 were not provided with reference signs placed in 
parentheses (Rule 6.2 (b) PCT). 
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Sorting/storage device for wafers and method for handling thereof. 



The present invention relates to a device for sorting wafers according to the 
preamble of claim 1. 

5 Such a sorting device is generally known in the prior art. If wafers are being 

treated batchwise, it is customary to include test wafers in a batch as well as end wafers 
wherein because they are used as "fill" in the batch, the quality of treatment of these 
wafers is lower due to the position in the treatment device, and these wafers cannot be 
used further, or can only be used further after they have been treated. If a batch of wafers 

10 comprises, for example, 100 wafers, they are fed in a number of cassettes to the 
appropriate treatment device, such as a furnace. Normally, such cassettes contain 
approximately twenty-five wafers, so that in such a case approximately four wafer 
cassettes are fed to the furnace. A number of these cassettes are filled only with "product" 
wafers. Moreover, a number of cassettes contain test wafers and the end wafers described 

1 5 above. 

In addition to the sorting device, there are normsilly a separate storage device 
for cassettes and one or more separate measuring stations for carrying out measurements. 
This means that in the prior art three or more separate housings are present, each 
separately provided with a (wafer- or cassette-)handling device and a particle-free 

20 environment. 

The wafers are handled in the sorting device and in the measxiring stations in 
a particularly particle-free environment. Higher demands are placed on this environment 
than on a clean room in which wafers are transported in closed pods. From the moment at 
which the transport pod is opened and the cassette containing wafers is removed 

25 therefrom imtil the moment at which the cassette containing wafers is placed back in the 
transport pod and the transport pod is closed, this particularly particle-free environment 
has to be maintained. By providing the pod around the wafer cassette with a standardized 
door (SMIF, FOUP) and placing the cassette with this door against a wall of the sorting 
device with a closable opening and simultaneously opening cassette door and wall 

30 opening, it is possible to achieve a highly effective separation between clean room and 
wafer-sorting chamber. As a result, the demands which are imposed on the clean room 
can be of a low level, with a corresponding saving in the costs, while in the limited 
volume of the sorting device itself it is possible to maintain an environment which 
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satisfies the most stringent of materials requirements. It is also possible to provide the 
environment of the sorting device ^vith an inert gas, such as nitrogen. The same £^plies to 
the measuring station. There too, the wafers are handled in a particularly particle-free 
environment. Each sorting station and each measuring station must be provided with a 
5 lock mechanism. The storage of wafers in the closed cassettes can take place vmder less 
stringent clean-room conditions. 

US-4.776.744, from which the preamble of claim 1 is known, discloses a 
device for sorting wafers. A turn-table is present, having several blades on which an 
indexer is provided for holding and moving two cassettes. The blades can be moved 

10 below a wafer gripper for removal and introduction of wsders out and in the cassettes. 

The object of the present invention is to provide a sorting/storage/measuring 
device which is easier and less expensive to produce and in which, moreover, the surface 
area required for the device can be limited without, however, reducing the throughput 
capacity. In addition, the flexibility is to be enhanced. The device as described above 

15 having the characterising features of claim 1. As a result, the sorting options are 
considerably increased, due to the fact that all the cassettes in the storage device are 
available to the sorting device. In addition, the necessary measurements can also be 
carried out during sorting without the need for transportation to a separate measuring 
station. Consequently, the number of handling operations decreases and the capacity of 

20 the device can be increased while reducing the surface area required. If the wafers are 
supplied and stored in cassettes in pods provided with a standard door (SMIF, FOUP), 
fewer lock mechanisms are required than with the three or more separate housings 
according to the prior art. If certain types of wafer are always present in a specific 
cassette, it is possible, by changing cassettes of this nature into a different cassette which 

25 is present in the sorting device, to assemble a batch as desired. Naturally, it is also 
possible to arrange different types of wafers in a storage cassette, so that exchange in the 
sorting device is less frequent. 

It is possible for the sorting device to deal with more than two cassettes at a 

time. 

30 According to an advantageous embodiment of the invention, the chamber in 

which the sorting is carried out comprises a measuring station or a measuring station is 
arranged in functional relationship with the wafer handling device. Preferably this 
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measuring station is provided in the space wherein sorting is realised or a measuring 
station is provided adjacent thereto. Such a measuring station may, for example, be 
designed to test layer thicknesses of the treated wafers, to measure the amount of 
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Claims 

1 . Device (1) for sorting wafers M^ch are stored in cassettes, comprising a part for 
receiving at least two cassettes (18, 19) and a wafer-handling device (24), the part for 
receiving said cassettes being arranged in a housing (2), in which a store (8) for cassettes 
S and a cassette/handling device (25) are arranged, characterised in that, said 
wafer/handling device is provided for moving the wafers into and out of the cassette from 
and to the other cassette, and in that such store for cassette and said cassette/handling 
device are separated from said part for receiving cassettes. 

1 0 2. Sorting device according to Claim 1 , in which the said wafer-handling device 

(24) is arranged in a chamber (22) which can be sealed off with respect to the said 
housing (2). 

3. Sorting device according to one of the preceding claims, in which said chamber 
15 (22) comprises a measuring station (16) functionally connected with said wafer handling 

device. 

4. Sorting device according to one of the preceding claims, in which the part for 
receiving at least two cassettes comprises a turntable (30). 

20 

5. Sorting device according to one of the preceding claims, in which the said store 
(8) for cassettes comprises a rotatable magazine. 

6. Method for assembling a batch of wafers in cassettes comprising placing at least 
25 two cassettes in active connection with a wafer handling device, said wafer handling 

device being used to carry out a sorting operation by transferring wafers from one 
cassette to the other, wherein said cassettes are from a store, and move from said store to 
said sorting operation by cassette handling device wherein a first cassette in the store is 
selected, and moved from the store to the sorting operation by said cassette handling 
30 device and a second cassette in the store is selected, and moved from the store to the 
sorting operation by said cassette handling device, characterised in that said first and 
second cassettes are moved independently from each other to said sorting operation from 
said store. 
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7. Method according to Claim 6, comprising testing said wafers during the sorting 
operation. 
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Sorting/storage device for wafers and method for handling thereof. 

The present invention relates to a device for sorting wafers which are stored 
in cassettes, comprising a part for receiving at least two cassettes and a wafer-handling 

5 device for moving the wafers into and out of a cassette from and to the other cassette. 

Such a sorting device is generally known in the prior art. If wafers are being 
treated batohwise, it is customary to include test wafers in a batch as well as end wafers 
wherein because they are used as -fill" in the batch, the quality of treatment of these 
wafers is lower due to the position in the treatment device, and these wafers cannot be 

10 used further, or can only be used fiulher after they have been treated. If a batch of wafers 
comprises, for example, 100 wafers, they are fed in a number of cassettes to the 
appropriate treatment device, such as a furnace. NormaUy, such cassettes contain 
approximately twenty-five wafers, so that in such a case approximately four wafer 
cassettes are fed to the furnace. A number of these cassettes are filled only with "product" 

1 5 wafers. Moreover, a number of cassettes contain test wafers and the end wafers described 
above. 

In addition to the sorting device, there are nonnally a separate storage device 
for cassettes and one or more separate measuring stations for carrying out measurements. 
This means that in the prior art diree or more separate housings are present, each 
20 separately provided with a (wafer- or cassette-)handling device and a particle-fiee 
environment 

The wafers are handled in the sorting device and in the measuring stadons in 
a particularly particle-free environment Higher demands are placed on this environment 
than on a clean room in which wafers are transported in closed pods. From the moment at 

25 y/hitii the transport pod is opened and the cassette containing wafers is removed 
therefiom until the moment at which the cassette containing wafers is placed back in the 
transport pod and the transport pod is closed, this particularly particle-firee environment 
has to be maintained. By providing the pod around the wafer cassette with a standardized 
door (SMIF, FOUP) and placing the cassette with this door against a wall of the sorting 

30 device widi a closable opening and simultaneously opening cassette door and wall 
opening, it is possible to achieve a highly effective separation between clean room and 
wafi^-sorting chamber. As a result the demands which are imposed on the clean room 
can be of a low level, with a corresponding saving in the- costs, while in the limited 
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I 

Sniing/siaiage device ftr vvaftrs aod inetiK>d 



The present invention relates to a device for sorting wafeis accoiding to ibc 
pteau^ of daim 1. 

Such a sorting device is geoBiBlIy Jcnown in &e prioi ait If wafers are being 
treated batch'wise, it is customaiy to include test ^vafeis in abatch as weH as &ad -wsEsts 
wherein because tfaey are used as "fiU* in the batch, the quality of treatment of these 
wafeis is lower due to die positioD in the treatment device, and these wafers cannot be 
used further, or can oolybe used fai&m after tiiey have been treated. If a batch of wafos 
compiises, for example, 100 wate they are fed in a number of cassettes to die 
^jpropiiale treatment device, sudi as a furnace.. Nonnally, sudi cassettes contain 
approximaiely tweolj^five wafcis, so that in such a case qiptojdmalBly four wafer 

cassettes are fed to die fianace. A nuajber of these cassettes are fiUed oiUy with •'product'' 
wafers. Moreover, a number of cassettes contain test wafers and the end vrafcrs described 
15 above. 

In addition to the sorting device, diere arc nonnally a sopaiaiB storage device 
for cassettes and one or more separate measuring stations for carrying o^ 
This means fliat in die prior art three or more sq>aratB housings are present, each 
wqwiaiely provided widi a (wafe^ or cassette-Jhandling device and a particle-fiee 
20 envirenment 

The wafers are handled in the sorting device and in die measuring stations in 
a particularly partide-fiee envinramem. Hi^jher demands are placed ondds enviiomnent 
dian on a clean room in which wafeis are transported m closed pods. From die moma^ 
which die tram^ pod is qpeaed and die cassette containing wafers is removed 
25 thcrefiom until diemomertatwhichdiecassettBconlainingwafetsispl^ 
transport pod and die transport pod is dosed, diis particularly partide-free 

has to be mamtmnel By providmg die pod around da wafer cassette widi a sto^^ 
door (SMIF, FOUP) and placmg die cassette widi diis door against a waU of die » 
device widi a closaMe opening and simultaneously openmg cassette door and waU 

opening, it is possible to adiieve a hi^ eflfective separa^ 
wafer-sorting diamber. As a resuh^ ib« demands vMOi are imposed on die clean room 
can be of a low level, widi a correspondmg saving in die coste, whfle in die limited 
volmne of the sorthig device itself it is possible to maintain an environment whidi 

AMENDED SHEET 



30 



11. APR. 2001 16:31 hED. OCTROO I BUREAU 31 70 3527528 NO. 203 P. 8 

>yuo««z«o ^ PCT/NLW/00583 



volume of the sorting device itself it is possible to maintain an environment which 
satisfies the most stringent of materials requirements. It is also possible to provide the 
environment of the sorting device with an inert gas, such as nitrogen. The same applies to 
the measuring station. Hiere too, the wafers are handled in a particularly particle-ftee 

5 environment Each sorting station and each measuring station must be provided with a 
lock mechanism. The storage of wafers in the closed cassettes can take place under less 
stringent clean'room conditions. 

Hie object of the present invention is to provide a sorting/storage/measuring 
device which is easier and less expensive to produce and in which, moreover, the surfece 

10 area required for the device can be limited without, however, reducing the throughput 
capacity. In addition, die flexibility is to be enhanced. This object is achieved with a 
sorting device as described above, in that the part for receiving the said cassettes is 
arranged in a hotjsing in which a store for cassettes and a cassette-handling device are 
arranged. As a result, the sorting options are considerably mcreased, due to the fact that 

15 all the cassettes in the storage device are available to Hie sorting device. In addition, the 
necessary measurements can also be carried out during sorting without the need for 
transportation to a separate measuring station. Consequently, the number of handling 
operations deo-eases and the capacity of the device can be increased while reducing the 
surface area required. If the wafers are supplied and stored in cassettes in pods provided 

20 with a standard door (SMIP, FOUP), fewer lock mechanisms are required than with the 
three or more separate housings according to the prior art. If certain types of wafer are 
always present in a specific cassette, it is possible, by changing cassettes of this nature 
into a different cassette which is present in the sorting device, to assemble a batch as 
desired. Naturally, it is also possible to awange different types of wafers in a storage 

25 cassette, so that exchange in the sorting device is less frequent 

It is possible for the sorting device to deal with more than two cassettes at a 

time. 

According to an advantageous embodiment of the invemjon, the chamber in 
vMch the sorting is carried out comprises a measuring station or a measuring station is 
30 arranged in functional relationship with the wafer handling device. Preferably this 
measuring station is provided in fhe space wherein sorting is realised or a measuring 
station is provided adjacent thereto. Such a measuring station may, for example, be 
designed to test layer thicknesses of the treated wafers, to measure the amount of 
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satisfies Ha most striageot of matenals Tequironents. It is also possflrie to provide the 
enwiromiient,of lie sotting, device Mth an inat gas, sneihas mtrogoL Hie same lilies to 
tile measunDg station. Iliece too, tiie wa&ts are handled in a paiticulaxly patticle>fiee 
enyironmeot Each soiting station and eadb measndng station must be provided vvilb a 
5 lock nific^miig n. The stwage of wafers in the closed cassettes can take place under less 
stringent cleaorTOom conditions. 

US-4.776.744, from whiA tiie preamble of claim 1 is known, disdoses a 
device fat soiting ^rafeis. A tum-table is present, having several blades on wliich an 
indexer is provided £ar holding and moving two cassettes. The blades can be moved 
10 betowawafegrq>perfori«riovalandinlioaactiQnofM«feisoutandin1fae«i^^ 

Ihe object of tiie present invention is to piovide a SQtdng^storage/me&surii^ 
. device vWdi is easier and less eaqpame to prodgce and in 
area requixed for tiie device can be limited witiioulv hofwever, reducing tiie tinou^l^iut 
c^adly. la additioni. ti^ fiexibilify is to be ohanoed. The device as described above 
ha^ tile duxactnising features of claun 1. As a result tiie sorting options are 
considerably increased, due to the feet tiat all flie cass^tss in tiie storage device are 
available to tiie sorting device. In additioi^ tiie necessary measurements can also be 
carried out during sorting without tiie need for transportation to a &q>arate measuring 
station. Consequentiy, tiie nmnber of handling operations decreases and tiie c^wcity of 
flie device can be increased while leduang tiie soiface area required. If tiie wafers are 
a^jplied and stored in cassettes in pods provided wifli a standard door (SMIF. FOUP), 
fewer lock mechanisms are xequtred tiian witii tiie tinee or more separate housings 
accoofing to the prior art. If certain types of wafer are always present in a specific 

cassette^ it is possible, by changing cassettes of tins nature into a difiEaem cassette 
25 is present m tiie sorting device, to assemble a batch as desired NatuiaUy, rt is also 
possible to arrange differem types of wafers in a storage cassette, so tiiat exchange in tiw 
sorting device is less fiequent 

It is possaie for tiie sorting device to deal witii more tiian two cassettes al a 

time. 

30 Accordmg to an advantageous embodhnent of tiie invention, tiie chamber in 

which tiie sorting is carried out comprises a measuring station or a measffi^ 
arranged in fiinctional relationship witii tiie wafer handling device. Pteferably tiiis 
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measuring station is provided in tfae space herein soiting is lealjsed or a measuxing 
station is piovided adjacent thereto. Such a measuring station m^, for exanqde, be 
designed to test byer tUcIaiesses of the treated wafeis^ to measure the amoum o 
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undesirable foreign particles which aie present onAn the wafers and the like. 

The cassette-handling device is able to move the cassettes firom the insertion 
position to the store or to a turntable. The turntable moves the cassette into the conect 
position for the lock mechanism via which the cassette is placed in active connection 
5 with the wafer-handling robot. 

The store for cassettes may comprise any structure which is known in the 

prior art, such as a rotatable magazine. 

The invention also relates to a method for assembling a (part of a) batch of 
wafers which is to be fed to a treatment device for wafers, comprising placing at least 

10 two cassettes containing wafers in active connection with a wafer-handling device and 
using the said wafer-handling device to carry out a sorting operation by moving wafers 
fiom one cassfette to the other and vice versa. According to the invention, this method is 
characterized in that at least one of the said cassettes is fiom a cassette store, the said 
cassettes being moved fiom the said store to the sorting station in a housing. 

15 According to an advanta^us embodiment of this method, the wafer is 

subjected to a measurement during the sorting operation, "During" is also understood to 
encompass immediately before or immediately after the sorting operation. 

The invention will be explained in more detail below with reference to a 
stmcture according to the prior art and an exemplary embodiment according to the 

20 invention. In the drawing: 

Figs, la-c very diagrammatically show a number of devices according to the 

prior art; 

Fig. 2 shows a diagrammatic, perspective view of a sorting/storage device 

according to the inventioi^ and 
25 ' Fig. 3 Shows a plan view of the various parts of this device according to the 

invention. 

In Fig. la, 40 denotes a sorting device which comprises a part (depicted 
highly diagrammatically) m which the cassettes 12 and 13 axe anranged and a device for 
handling wafers which is denoted by a circle 41. Using this device, wafers, for example, 
30 are removed from cassette 12 and placed in cassette 13 in any desired order. 

Fig. lb shows a storage device 42. A store is denoted by 43 and a cassette- 
handling robot is denoted by 45. Using cassette-handling robot, cassettes 12, 13 are 
moved from the insertion position into store 43. 
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Fig. Ic shovws a measuring station 44 witb a diagrammatically depicted 
measuring ceU 45. Wafers from the cassette 12 are subjected to a specific measurement 

in measuring cell 16. 

To carry out a treatment in, for example, a furnace, such as a deposition 

5 process on a wafer, firstly, if required, measurements are carried out on test wafers in one 
or more measuring stations 44. for example the number of dust particles present before 
the treatment is measured. Then, a batch is assembled in device 40. Cassettes 12 
containing different wafers which are required for this purpose come from store 42. After 
the appropriate treatment has been carried out, the wafers are sorted again in station 40 

10 and are stored in station 42. The test wafers are measured in one or more measuring 
stations 44. 

Transport between the various stations takes place in the cassettes 12, 13 and 
is taken care of by various operators or by a cassette-transporting system. 

Figs, 2 and 3 show the single device according to the present hivention 
15 which combines the above devices and considerably sunplifies the complicated 
opeiatioos while allowing more efficient handling of the wafers on a much smaller 
sur&cearea. 

In these Figures 2, 3, a sorting/storage device according to the present 
invention is denoted by 1. This device is arranged in a housing 2. This housing 2 is 

20 preferably itself placed in a chamber which is not shown, such as a clean room. 

As can be seen from Figs. 2 and 3, the housing is provided with a partition 4. 
Partition 4 provides a separation between chamber 23 and chamber 22. A cassette- 
handling device 25 such as a robot, and a magaane 8 for cassettes are situated in 
chamber 23. Communication with chamber 22 is realized via closable opening 37 which 

25 is designed in such a manner that, when cassette 1 8 is placed agamst it, both this cassette 
and tihe said opening 37 are opened. Consequently, it is possible for the wafer-handling 
device or wafer robot 24 anranged in chamber 22 to collect wafers from the cassette in 
question or to position them tiierein. This wafer-handling robot 24 is able to move both in 
the horizontal plane and in the vertical plane and is controlled by control unit 20. Any 

30 desired gas atmosphere can be maintained within a chamber 22. for example a pure 
nitrogen atmosphere, in order to avoid any action on the wafers, and the number of 
particles can be reduced still fiulfaer. 

Moreover, one or more measuring stations are situated adjacent to chamber 
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22. Each measuring station is able to determine one or more different parameters, such as 
the layer thickness of material which has been deposited on the wafer, the chemical 
and/or physical state of this material, tbe number of dust particles on the wafer and the 
like. As can be seen fiom Fig. 3, measuring stations may be placed in active connection 
with the wafer-handling robot at a number of positions. Moreover, it can be seen fiom 
Fig. 2 that if the height of the measuring stations is limited, two or more measuring 
stations can be placed above one another within the reach of the wafer-handling robot 

These cassettes 18 aic arranged on a tumtable 30. Using cassette-handling 
device 25, cassettes can be moved fiom this tumtable 30 to store 8. This cassette- 
handlmg robot 25 comprises a jointed aim 31 and a height-adjustment mechanism 35. 
Store 8 comprises a rotatable, cylindrical magazme provided with receptacles 26, at 
different levels*27, which receive cassettes 17. Cassettes 12, 13, 17 and 18 are, of course, 
identical. Store 8 U of rotatable design. As a result, and because the cassette robot 25 is 
vertically adjustable, any cassette can be moved fiom the store onto the turntable 30 
15 which is designed with two recesses. It will be understood that table 30 may have a 
greater number of levels. 

On entry, the cassettes 12 and 13 are moved hito the insertion/removal 
position 33. As diagrammatically indicated in Fig. 3, it is possible, fi-om this position, for 
example to place cassette 1 3 in store 8 or to transfer it directly to tumtable 30. 
20 When using so-called FOUPs, i.e. cassettes which normally close off then- 

contents and are opened only on contact with partition 4, chamber 23 may have the same 
atmosphere as the surroundings, for example clean-room conditions, and does not have to 
satisfy the higher demands imposed when sorting the wafers for particle concentration 
and the like. 

25 The device described above fimctions as follows. If, for example, cassette 13 

which is empty is to be provided with a specific sequence of different types of wafers for 
treatment in, for example, a fiunace, it is placed on tumtable 30 using cassette-handling 
robot 25. Following rotation of tumtable 30, cassette 13 is situated in the position of 
cassette 18. It is then opened. Before this, after this or simultaneously, it is ensured that a 

30 cassette containing at least one desired wafer is situated at a dilferent level of tumtable 
30. For this pmpose, the top part of tumtable 30 can move independently fiom bottom 
part of tumtable 30. Rotation of turntable 30, like the movement of the sorting device 24, 
store 8 and cassette-handling device 25, is controlled by control imit 20. Then, the desired 
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wafer is placed in cassette 18 with the aid of wafer-handling device 24. If other wafers 
are required and are not present in the stock cassette used, this stock cassette is 
exchanged for another which may come from store 8. In this way, a desired batch is 
assembled in cassette 18 and is removed again using cassette-handling device 25. 

5 After the treatment has finished, the cassette in question can be placed back 

on ftimtable 30 via handling device 25 and a wafer can be fed to either the top or the 
bottom measuring station 16 with the aid of wafer-handling device 24. to addition to a 
measuring station, there may also be a station for reading the wafer identification code 
and one for the wafer orientation. Various types of measurements on various types of test 

10 wafers or various types of measurements on the same test wafw are possible. 

The presort invention conaderably limits the logistics of the test wafers, 
shice they ?>o longer have to move along flie various measuring stations and the 
storage/sorting device is multifunctional. In addition to advantages in die area of the 
housing and the atmosphere present therein, it is also possible to simplify automation, 

15 since the number of vrafer-Zcassette-handhng robots can be limited, as can their 
expensive control unit 20. 

Although die inv«itlon is described above wtb reference to a prefcned 
embodiment, it will be understood that numerous atnendments can be made to this 
witiiout departing from the scope of the present claims. For example, it is possible for die 

20 storage device to be designed m any other way which is known from the prior art. 
Moreover, there may be devices for determining the position of the wafer on the wafer- 
handling robot. 
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Claims 

1 . Device (1) for sorting wafers which are stored in cassettes, comprising a part 
for receiving at least two cassettes (18, 19) and a wafer-handling device (24) for moving 
the wafers into and out of a cassette from and to the other cassette, characterized in that 

5 the part for receiving said cassettes is arranged in a housing (2) in which a store (8) for 
cassettes and a cassette-handling device (25) are arranged. 

2. Sorting device according to Claim 1 , in which the said wafer-handling device 
(24) is arranged in a chamber (22) which can be sealed off with respect to the said 
housing (2). 

10 3. Sorting device according to one of the preceding claims, in which said 

chamber (22) comprises a measuring station (16) functionally connected with said wafer 
handling device, .i 

4. Sorting device according to one of the preceding claims, in which the part for 

receiving at least two cassettes comprises a turntable (30). 
15 5. Sorting device according to one of the preceding claims, in which the said 

store (8) for cassettes comprises a rotatabie magazine, 

6. Method for assembling a (part of a) batch of wafers which is to be fed to a 
treatment device for wafers, comprising placmg at least two cassettes containing wafers 
in active connection with a wafer^handling device and using the said wafer-handling 

20 device to carry out a sorting operation by moving wafers from one cassette to the other 
and vice versa, characterized in that at least one of said cassettes is from a cassette store, 
said cassettes being moved from said store to the sorting station in a housing. 

7. Method according to Claim 6, comprising testfaig said wafers during the 
sorting operation. 

25 



11. APR. 2001 16:30 NED. OCTROOIBUREflU 31 70 3527528 NO. 203 P. 3 



20 



NL 00990058 



#' # 

8 

aaanis ^ 
1. I>evicea)&r.sortmgwafesMfiiidia^ 

leceiving at least two cassettes (18, 19) and a^-hSidling device (24). fiie part for 
tecaving said cassettes being arranged ia a 

and a casseBetafling device (25) ate ananged, characterised in that^ said 
wafer/handling device is immdedfor moving the wafera into and out of the caasette ftom 
and to the oilier cassette, and in fliat such store for cassette and said cassette/faandling 
device are sqiaiated &m said part for receiving cassettes. 



10 2. 
CM) 



Sorting dewce according to Claim 1, in which the said wa^ 

is arranged in a chamber (22) vAich can be sealed off wth req)ert 
housing(2). 

3. Sojthigdeviceacoordingtooneoftheprece(fingcIaims,invrt^ 

15 C22) comprises ameasmiig station (1(0 fonctiona^^ 
device. 



4. Sottingdeviceaeconiingtc)oneofthepnw»dingclaims.m>^ 
receiving at least two cassettes comprises atomtabJe (30). 



25 



30 



5. Sortingdeviceaccordiiigtooneofflwptecedingclaims^i^ 
(8) for cassettes conqjtises atotatable magaaane. 

6. ^*«hodforassemUingabatchofw3feBincassettescompriangpIa^ 
cassettes m active coimection vwth a v«&^ 

device being used to cany om a sorting openition transfia^ 

cassette to the other, wherem said cassettes are fom a ston^ and move &^ 

said sortmg operation by cassette handlmg deWce .herein a fe^ 

selected, and moved fiom flio store to the sorting operation by said cassette 

device and a second c^ in the store is selected, and moved fom the store to ^ 
sortmg oper^ion said cassette handling device, char^ 
secx^ndcassettesaremovedindepend^ 
said store. 
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